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ÿǾʬ/3ıȗȽçĩȭ
2ĝ,-ÿǾʬBɑȑĒǋɪƗȼÕʽƌƈƼƸHʎ!Ńɨ3ȌțǬ
2Ɔ²E( DPCjeHǲ-ĴƚE(ƩȌț4ƬĦİëİʙʩŀ
Ǿʬ¿ǯĭĊ¨2A*-ŶɰHüìĂéje.D/BŦȿ3¹Ø
āŪ3ûś4ɞ.*(ŕɮje3Ùǲ4Ńɨ3ȌțǬ3Ȍț£ɘ
ȿȌțÕŽȿø6Ȍțðáȿ2ʫĳED¹Ø3ȌțɦǴ2Ǌ*-je
z_BjeahkżÔEjeahk4ƬĦİɏŋǼİȱǓ
İƒĵˆŏǆȕǱƒƃˇÎ3[q2·ȥE[qÎ.ɤƮED
¹ȓje3[qĤ83ƀ)Ô 4Ȕ!BEɤƮř3ʱɦɘ3<Hİ
¨ɶƕȄɘ3ȇȅ2ʫĳ -ƀ)Ô þɆ/E-D 
  
DPCjez_3Ʒɞ 
DPC4ƜƩ.ʤȄE(ɪƗȼÕʽ]_i.CŤťƧǾʬ2DËʬ
Ŧȿ3 1Ɯ(CèſƌŵÛŎ2ÙǲE-DDPCjeɴƱȌțǬ.4
Ìė3 DPC÷âǾʬB¹Ø2āŪHûś (.ıȗȽçĩȭHȲ6
Ȍțȇȅ2jeúʱÕƮHɕ*-DDPCjeɴƱȌțǬ3úʱ"D
DPCje3÷âƚɩƓ42010ŉ¤ʪ 1000HɾƜƩ3ŤťƧËʬŦȿ
Ɠ3A& 50%.Dŉʥ 700¦.DDPCje24ìĂéE(Ŧȿ
xvLje(ƹŒ 1)/ɯȯ1ɪȂxa_je(EFvJM)ą;
EDƹŒ 14ôÝ/ -ǉëËá"DÄǾĂËʬ3ĩƼ/1*(
ÄǾĂëȂɻǘHƤ?ŸË (ÄǾĂëȂɻǘH 2Ǹȇ2ŸË (ÄǾ
ĂËʬơ¯įÄǾĂ(ƤĦ 4¹)ËʬřȄǿǽŦĂ(ƤĦ 4¹)/*(ÄǾĂ
2â-ŉ˄ťØęʬƜƓʀʣ­ʝčǤƁƓËʬơ3ŪɸǨŬ
10ą;EDEFvJM24âȤE(ǧĳËʬƖËʬ2ƚɕE
(ŴɖÓȻ103ëȂɕǡɓß3Óƙ2+-ɓĉĂÓƙƜŸʞH
ą>ɯȯ1ɪȂũĞą;ED 
 
  
x{]iL_YK~hgW 
ƩȌț.4Ȍț①-③2-x{]iL_YK~hgWHɕ*
(¤ƩȌț.ǲ(x{]iL_YK~hgW3Ŵǋ2+
-ɤɲ"D 
x{]iL_YK4 Rosenbaum/ Rubin83 “ǖĳE(z_
M3Íģʞ3?/ǉȂȼ2àC¢BEDȏǫ”/ĳȽEÿŦȿ3ǉ
Ȃȼ2àC¢BEDȏǫ ei4ǉȂ3àC¢ Zi/z_M3Íģʞ Xi
B 
ei = Pr (Zi = 1 |Xi) 
/ɘEDx{]iL_YKȠ /ƪ¦3?/.4ǉȂH
ü(ȼ/ǉȂHü-1ȼ2-ǖĳE(z_M3Íģʞ
3ÕŅʽª"Dx{]iL_YK3Ùǲǋ24+ƆċE-
Dɑ2~hgW2A*-śBE(ȲƯƤ?qMK_3þɆť¬
/E-D 84ǉȂHü(Ŧȿ/x{]iL_YKā!.ǉȂ
Hü-1ŦȿH~hgW"D/.z_M3Íģʞ3q_
ûE(ˊȼ.D3ˊȼ3KNkSHǄʂ"D/.ǉȂ3åƯH
  	
ƅĳ"D 
 ~hgW3KZ`24ƤʇÃǋA6Ƥʗ~hgW
DƤʇÃǋ.4;#ǉȂHü(Ŧȿf2ʘŻ &3Ŧȿ/x
{]iL_YK3Ƥ?ʇʵǉȂȼ3ŦȿH~hgW"D&3ʯx
{]iL_YK3ń2ʧ¾HɩDƙǋ/ɩ1ƙǋ/DƤʗ~
hgW.4{K3x{]iL_YK3ńÌ­.ƤĻ/1DA1~
hgWƙǋ.D 85ʧ¾Hɩ(ƤʇÃǋ.4ʧ¾Hɩ1ƤʇÃǋ2
AD~hgWø6Ƥʗ~hgW/Ǆ9-[xƓĻ1Dƙ{
KÎ3x{]iL_YK3ńÛʫED(>ȲƯ3qMK_Ļ
1D 86x{]iL_YK3ƺǙÀń3 20˅87D4x{]i
L_YK3^hk3ƺǙÀń3 20˅88Hʧ¾/"D/. 98˅qMK_
ʭöEDƩȌț.4qMK_Ļ1DAƤʇÃǋHʘŻ ʧ¾4
x{]iL_YKD4x{]iL_YK3^hk3ƺǙÀ
ń3 20˅/ ( 
ĸǥȼ3żÔ24ŜÈżÔø6ʵŜÈżÔDɑȅ2ŜÈżÔ
.4ʵŜÈżÔ/Ǆʂ -ǉȂåƯ3ƅĳ3ʯ2qMK_Ļǧ2ǉȂ
  

Hü(Ŧȿ2ĸ -ĸǥȼ3Ɠļ1ğĀ2Ʀǲ.D;(~hg
W.®ŰED 2ȼ4ǉȂHü(Ŧȿ3ʘŻ3ʸŌ2AB1ƙĸǥ
ȼ4ɝƓĐʘŻED¹įę D(>ǉȂåƯ3ƅĳ2ʯ -ʘŻ
E(ʺŎ2A*-ʝ<¢H"D103ȾŮ"DşɞD/ǉȂåƯ3
ƅĳ4ļ1ĸǥȼH?/2ɕ*-D/Ƞ3ǌŪşɞ.D 89ƩȌț
.4ŜÈżÔ4ʵŜÈżÔ/Ǆʂ -ş# ?ɄƢɞđ3q_/EDG
.41/ 86Ȩ´.D/ɑȅ2ŊǲBE-D/B
ʵŜÈżÔHɕ*( 
 ǉȂHɕ*(Ŧȿ2ĸ -~hgW"DĸǥȼHɝƓĂʘŻ"Dƙ
ǋD 90ɝƓ3ĸǥȼHʘŻ"DğĀ2ȇ3ȇ/1D2+EǉȂ
Hü(Ŧȿ/3x{]iL_YK3ńĦ1*-Ś*-
ʘŻ"Dĸǥȼ3ƓHġ@"/.ǉȂåƯ3ƅĳ2ʯ -qMK_Ħ
1DƩȌț.4qMK_Ļ1DAˉˎˉ~hgWHɕ*( 
x{]iL_YK~hgW31ʫǵǠ/ -x{
]iL_YK3ƅĳ2ǲ(Íģʞ2+-4q_ûEDƨǖĳ
3ȳ2ʦ -4Ǣá.DǉȂHü(ȼ/ĸǥȼ.x{]iL_
  
YK3RqhxˆY[}kˇ1Ł3Ŧȿ4ʭĤEDǡǂ
ʱĒÌ­2ĸ"DɑéþɆť4D10ƂBED 
Ȍț①ˎʝǿƑɔǿŦȿ2ĸ"D_k_ǜȀʨ3åƯ 
ƩȌț3ȰËEĝǙ4 2010 ŉ 7 ƥB 2013 ŉ 3 ƥ;.3ƧʥËʬơ3ɪƗ
ʝǿƑɔǿ.*(Ŧȿ/ (ʝǿƑɔǿ4Ƒɔǿ++¤3ɎĎ
Ì/ĳȽ (ʝǿƑɔǿ3ǼİHɪȂĞʛɵǇjeHǲ- International 
Classification of Diseases (ICD), Ninth Revision Clinical Modificationø6 Tenth 
Revision Australian ModificationHÙǲ -ƅĳ (ÉɕȌț 16,912½ƩȌț
.4Ƒɔǿ3ƦǢHËʬ3ĩƼ/1*(ÄǾĂ3 ICD-10YlȯɒūưD
4ȉɒūư/ ( 16,91 (listed in Table 1-1)ɎĎÌ3ɪƗ4 Table 1-22Ȑ 
( ICD-10Yl 16,91A6ƜƩ3ɪȂĞʛǠƓYlHǲ(ʭĤĝǙ4(1) 
20ǀ¤(2) ǏéťǜȀ3ƛŘ(3) Ëʬ 2Ɯ¤Î2_VvJkHŸ
E(Ŧȿ(ÉɕȌț._VvJk4xa|/Ǆʂ -_k_ǜȀ3
ȄǱHǕļ$( 92)(4) Ëʬ 2Ɯ¤Î3ǁ(5) Ëʬ 2Ɯ¤Î2ʙǏéȥ
ÔɔHɰ>(Ŧȿ(EB3Ŧȿ.4xk}xMste(PPI)@ H2 w
hSHʨ/AC4ǉȂ3(>2Ÿ -D.F)(6) Ëʬ 2Ɯ
 
¤Î2ʋʬ (Ŧȿ(7) Ëʬ 2Ɯ¤Î2ŹÒĖɓ@ŹɔĻƭɓHŸE(Ŧ
ȿ/ ( 
 ƩȌț2D Ë4_k_ǜȀʨ.DËʬ 2Ɯ¤Î2 PPI;
(4 H2whS3ŸHü(ŦȿH_k_ǜȀʨȼ#E3ɓß?
ŸE1*(ŦȿHĸǥȼ/ (¡3ģƓ/ -ŉ˄ťØBMIË
ʬŉŎƐŤʁ2ADƊʌĄĦİʦʑǾʬĄňĚŉʥƚɩØʝǿƑ
ɔǿǿ±ƓHżÔ (;(Ëʬ 2Ɯ¤Î3ǉȂ Ë/ -łĈĆɊ£ƣ
ȂǋSiYKŸȱȥƲʿHżÔ (Ëʬ 2Ɯ¤Î2ɔǐɜß3
ŸHü(0ʱǉȂĵ8Ëĵ (0?żÔ (Charlson 
comorbidity index (CCI)4QuanB 932A*-ʤȄE(KZ`Hǲ-Ȥ
Ô ( 
ɬ³ (KNkS4Ëʬ 30Ɯ¤Î2ÎɡʢȅƿɔHɞ"DʙǏé
ȥÔɔ30Ɯ¤Î3ǁËʬ2Ȅǿ (Ƀǟø6 Clostridium difficileūư/
 (Ëʬ2Ȅǿ (Ƀǟø6 Clostridium difficileūư4ËʬřȄǿǽŦĂ2
ɨʃE( ICD-10YlHÙǲ ( 
¤2Ȑ"+3[wWxɤƮHɕ*( (1) Ëʬ 2 Ɯ¤Î
  
3ʱǉȂĵ83Ëĵ3ƦǢ(2) Ëʬ 2 Ɯ¤Î3łĈĆ3ƦǢ(3) Ëʬ 2
Ɯ¤Î3ɔȥúȹɓ;(4ŔŞɓ3Ÿ3ƦǢ(4) Ëʬ 2Ɯ¤Î3Ɋ£ƣȂǋ
3ƦǢ(5) ȱȥƲʿ3ƦǢ(6) 2+¤3ɎĎÌ3ƦǢ(7) 3+¤3ɎĎ
Ì3ƦǢ(8) ȫľǾ3ƦǢâ-(9) Ëʬ 2Ɯ¤Î2 PPI3<HŸ
E(Ŧȿ/ H2whS3<HŸE(ŦȿHǄʂ ( 
ūŎÕƮH 2 +ɕ*(Ȟ2ɤƮ.4yrŸHü(Ŧ
ȿ4ȰËE-ɕ*(DPC jez_.4yr3ʴɇŸ/ȆǌĹ
3êØ.1&EƏūŎÕƮ/ - 2 Ɯ¤Î2yrŸHü(
ŦȿHʭĤ (Ȟ2DPC jez_.4ǏéȥÔɔ2ĸ"DÎɡʢȅ
ƿɔɖ4ʙǏéȥʙǏéȥ3êØ.1&3(>ūŎÕƮ/ 
-ÎɡʢȅƿɔHɕ*(Ŧȿ3)ɪƗĂ2ʙǏéȥÔɔɨʃE-D
ğĀ2ʙǏéȥÔɔ/ĳȽ -ɤƮHɕ*( 
Statistical analyses 
ʑȵģƓ4ňĚø6ƺǙÀń;(4ħ¾ø6ďÕ«ȦĔHȐ (
SiZģƓ4ŦȿƓø6àĀHȐ (_k_ǜȀʨ3ŸHü(
Ŧȿ/ü1*(Ŧȿ3ɄƢɞđ3ʖHɴƔ"D(>2x{]iL
 
_YK~hgWHɕ*(ǾʬÎ3V_eHȾŮ -^_iLhVĐ
ņjHɑéƅĳƙșŒ2V (j3ŕ-4;CHɬ³"D(
>2 c-ȴɦʞHȤÔ (~hgWÞř3x{]iL_YK3ÕŅH
Figure 1-2 A6 1-3 2Ȑ (x{]iL_YK~hgWÞř3 2
ȼʥ3q_3ɬ³4 standardized differences 2A*-ɕ10%¤Hq
_/E-D/ ( 94P < 0.05HȴɦİȅƦŪńC/ (Ì-3ɤƮ
4 SPSS version 22 (SPSS Inc, Chicago, Illinois, US)Hǲ-ɕ*( 
 
Ȍț②ˎĻÊłĈĆŦȿ2ĸ"Dx}vQʣƧŸ3ŗʶ 
ƩȌț3ĸɹŦȿ/ - DPCjez_Hǲ- 2010ŉ 7ƥB 2013ŉ 3
ƥ;.3Ƨʥ2Ëʬ2łĈĆHü( 19ǀ¤3ŦȿHżÔ (ƩȌț
.4EB3Ŧȿ3)x}vQ? 4fd3ŸH 3 Ɯʑ
ȵ.ü(Ŧȿ3<HȰËE(łĈĆʤĬB 30Ɯ¤Î2x}vQ
ø6fd3ƙ3ŸHü(Ŧȿ4ʭĤ (Ŧȿ3­ʝƽƉ.
*(Ŧȿ?ʭĤ ( 
 łĈĆȥǯ2x}vQH 3 Ɯ¤ʑȵ.ŸE(ŦȿH
 
x}vQʣƧŸȼ/ĳȽ (DPC jez_24Ɯǃ3ɓßÓƙ
ʞą;ED(>x}vQÓƙʞH­ʝ.ʭ (¾HƜǃ3­ʝ(
C3x}vQŸʞ/ (4 mg/kg/ơ3£ƣĽŎ/ - 96 mg/kg/Ɯ¤
3x}vQRŸHü(ğĀ2ˁǲʞ/ĳȽ (fdH 3Ɯ
¤ʑȵ.ŸE(ŦȿHfdŸȼ/ĳȽ (ƩȌț2DK
NkS4 30ƜǁA6łĈĆĎB3ʲɈ/ ( 
 ɊƼɆø6ɁƼɆ4ʡʴɓ3ʘŻ2ŗʶHD/ȾBED(>
QuanB 932A*-ʤȄE(KZ`HÙǲ -Charlson comorbidity index 
(CCI)3ÿ¯įǽŦBɊƼɆʰĶø6ɁƼɆʰĶH¹Ø2żÔ (ɑ2Ũ
ťǽŦ4ǁǫ/ŔȈʦ -D(>ŨťǽŦ?¹Ø2żÔ (ʝǿŎ3
Ɓƺ/ -Ɋ£ƣȂǋ­ĤŒɌěłɃ(ECMO)SiYŸɽɔǮ
ʄɔHłĈĆʤĬ 2Ɯ¤Î2ɕ*(0Hɨʠ ( 
Ëʬơ3ŪɸǨŬH Japan Coma Scale (JCS)95Hɨʠ (ȷŤËʬ0ø
6ʱǉȂĵ.ȥǯE(0?ɨʠ (łĈĆʤĬ/āƜ2Ìʀ˃
ʚHɞ"DŴɖHɕ*(ŦȿHĤȖŦȿ&3¡HÎȖŦȿ/ĳȽ (ǧĳʱ
ǉȂĵȥǯƖ3×ĐâȤƜH ICU ËĵƜ/ (ƚɩɞđ/ -Ǿʬ3Țʽ
 
(ĦİʦʑǾʬ&E¤Ĥ)Hɨʠ (;(ƚɩǃ3ňĚŉʥłĈĆǿ±
ƓHȤÔ (  
 ʑȵģƓ4ňĚø6ƺǙÀńHSiZģƓ4Ɠ/àĀHƆȐ
 (x}vQȼ/fdȼ3ɄƢđĮ3Ǆʂ4 standardized 
difference2A*-ɕ*( 
 Ŧȿx}vQʣƧŸHüDȏǫ(x{]iL_YK)
Hĥģʞ^_iLhVĐņÕƮ2A*-ƅĳ (ǩȜģƓ/ - Table 2-1
2Ȑ (ɄƢđĮHÌ-ĥģʞ^_iLhVĐņj8ŸË (x}
vQʣƧŸHü(Ŧȿ4 1 ĸ 1 .fdȼ3Ŧȿ/ƤʇÃǋ2A
*-~hg$(~hgW3ʯ3ĝǙ4x{]iL_YK3^hk
3 25%¤Î3ȦĔ/ (Ŏʘ5E(ŦȿÏŎʘŻED/31A
2~hgWHɕ*(x{]iL_YK~hgW4ȴɦcvkNO
K R 3‘Matching’ rhX^HÙǲ (ĦʙÕ3x}vQǌËǿ¼ȼ
2ADǁ4 12 ǀ¤.D/B 96, x}vQʣƧŸ/ŉ˄3
®ǲHƶɧ ( 
? ŦȿłĈĆBʲɈ"DÞ2ǁ (ğĀłĈĆB3
 
ʲɈHɣǖ"D/.1 (*-łĈĆB3ʲɈ/ǁ4ȝĀ
_V.D/ȾBEDǱįơʥÕƮ2-ȝĀ_VÕƮ4ȝĀ_
VHȾŮ"DȝĀ_VÕƮ4 R 3‘cmprsk’ rhX^HÙǲ -ÕƮHɕ
*(łĈĆB3ʲɈǫH cumulative incidence curve2A*-ƅĳ (ƾ
.ȝĀ_Vįę2Dp\lǄ.D[wp\lǄ 97 Hƅĳ 
([wp\lǄĳ.D/Hɬ³"D(>2ơʥ3ʦƓ/x}v
QʣƧŸ/3®ǲ3ƶĳHɕ*(®ǲʷȴɦİȅ2ƦŪ.
1E5Ǆ±p\lť4·ƀE-D/ (Â P¾ < 0.05Hȴɦİȅ
ƦŪ/ ("9-3ɤƮ4 SPSS version 22 (SPSS Inc, Chicago, Illinois, US)
A6 R statistical software (version 3.1.3)Hǲ-ɕ*( 
 
Ȍț③ˎŞɔȥŴɖ2DS{glŸ/ɖřŤťɊÄĶ/3ʦʑ 
ƩȌț.4 2010ŉˍƥB 2013ŉ 3ƥ;.3Ƨʥ2ŰŞɔȥŴɖ(ɅʙĦæ
ɇȁŴɖÐæɇqMr_ɖŞɎőɌǿŴɖ)Hü(ŦȿHĸɹ/ (
łŞɃH°ǲ 1*(ŦȿA6ɕĦæɇ2ĸ"DŴɖ4ĸɹ/ 1*
(ʭĤĝǙ4Ħæɇɤʲ2ĸ"DȷŤŴɖɅʙĦæɇȁȍəø6Öʈȍ
 
əËʬŕƜ2ŴɖHɕ*(Ŧȿ18ǀ¤ɖř 2Ɯ¤Î2ǁ (Ŧȿ
ɖÞ2Ɋ£ƣȂǋHɕ*(ŦȿŞɔȥŴɖHËʬ2ɝƓĐɕ*(Ŧȿɖ
łŞɃơʥƽƉ3ŦȿS{glHŴɖŕƜ¤Ĥ2ʤĬ (Ŧȿ/
 ( 
ƩȌț2D Ë4ŴɖŕƜ3S{glÓƙ/ (ȵ-S
{glHÓƙE(Ŧȿ4Ÿʞ2Ś*-SiZé (¬ǲʞ4Ŵ
ɖŕƜ3Óƙʞ 1,000~MVW¤/ &E¤Hˁǲʞ/ ( 
¯įǽŦ/ -ŞȡƵĠŞÌɉɔȥǽŦŭťɃǽŦŭťɊ
ÌȫľǾɁʰĶHɬ³ (EB3¯įǽŦ4 Charlson comorbidity 
index (CCI)3ÿ¯įǽŦ/ - Quan93B2A*-ʤȄE(KZ`Hǲ
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Table 1-1. ICD-10 codes to define sepsis 
ICD-10 codes 
A00 A02 A03 A04 A05 A08 A09 A15 A16 A17 A18 A19 A20 A21 A22 A23 A24 A25 A27 
A28 A30 A31 A32 A33 A34 A35 A36 A37 A38 A39 A40 A41 A42 A43 A44 A46 A48 A50 
A49 A51 A52 A53 A54 A65 A66 A67 A69 B35 B36 B37 B38 B39 B40 B41 B42 B43 B44 
B45 B46 B47 B48 B49 G00 G01 G02 G03 G04 G05 G06 G07 G08 G09 I30I33I80 J01 J02 
J03 J04 J05 J06 J13 J14 J15 J16 J17 J18 J44.0 J44.1 J47 J85 J86 K35 K36 K37 K57.02 K57.03 
K57.12 K57.13 K57.22 K57.23 K57.32 K57.33 K57.42 K57.43 K57.52 K57.53 K57.82 
K57.83 K57.92 K57.93 K61 K65 K63.0 K63.1 K75.0 K75.1 K81.0 N10 N11 N12 N34 N39.0 
N41 N70 N71 N72 N73 N74 N75 N76 N77 L03 L04 L08 L88 M00 M86 A49.9 T82.6 T82.7 
T83.5 T83.6 T84.5 T84.6 T84.7 T85.7 T81.4 T88.0 
ICD-10, International Classification of Diseases, Tenth Revision. 
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Table 1-2. ICD-10 codes, Japanese procedure codes, and claim used to define organ failure 
Organ failure ICD-10 codes Japanese procedure codes or claim 
Cardiovascular R57 I95 
Vasopressor or inotrope (Dopamine, Epinephrine, Norepinephrine, or 
Vasopressin) 
Respiratory  J045 (Mechanical ventilation) 
Neurologic G93.4 F05   
Hematologic  D65 D69.5 D69.6 D69.8 D69.9  
Hepatic  K72.0 K76.3   
Renal N17 J038 J038-2 (Renal replacement therapy) 
ICD-10, International Classification of Diseases, Tenth Revision. 
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Table 1-3. Patient characteristics before and after propensity score matching 
 
  Full cohort     Propensity score matched cohort 
 
Stress ulcer 
prophylaxis Control 
Standardized 
difference 
Stress ulcer 
prophylaxis Control 
Standardized 
difference 
Patient characteristics (n=30912) (n=39950)   (n=15651) (n=15651)   
Age, year, mean (SD) 72.6 (14.3) 74.2 (14.8) 11.0 73.5 (14.3) 73.7 (14.8) 1.2 
Age, year, median (IQR) 75 (65-83) 77 (67-85)  76 (66-84) 77 (66-84)  
Male 17120 (55.4) 21967 (55.0) 0.8 8631 (55.1) 8679 (55.5) 0.6 
Comorbidity       
 Myocardial infarction 435 (1.4) 546 (1.4) 0.3 212 (1.4) 193 (1.2) 1.1 
 Congestive heart failure 3964 (12.8) 5672 (14.2) 4.0 2155 (13.8) 2213 (14.1) 1.1 
 Peripheral vascular disease 495 (1.6) 707 (1.8) 1.3 261 (1.7) 276 (1.8) 0.7 
 Cerebrovascular disease 1987 (6.4) 2878 (7.2) 3.1 1109 (7.1) 1069 (6.8) 1.0 
 Dementia 1069 (3.5) 2198 (5.5) 9.9 685 (4.4) 696 (4.4) 0.3 
 Chronic pulmonary disease 2224 (7.2) 3333 (8.3) 4.3 1280 (8.2) 1240 (7.9) 0.9 
 Rheumatologic disease 990 (3.2) 808 (2.0) 7.4 395 (2.5) 401 (2.6) 0.2 
 Mild liver disease 1487 (4.8) 1625 (4.1) 3.6 680 (4.3) 638 (4.1) 1.3 
 Moderate or severe liver disease 226 (0.7) 171 (0.4) 4.0 88 (0.6) 66 (0.4) 2.0 
 Diabetes without chronic 
complications 
3912 (12.7) 4698 (11.8) 2.7 1956 (12.5) 1941 (12.4) 0.3 
 
 Diabetes with chronic 
complications 
1079 (3.5) 1729 (4.3) 4.3 615 (3.9) 636 (4.1) 0.7 
 Hemiplegia or paraplegia 88 (0.3) 107 (0.3) 0.3 49 (0.3) 39 (0.2) 1.2 
 Renal disease 2480 (8.0) 3227 (8.1) 0.2 1254 (8.0) 1301 (8.3) 1.1 
 Any malignancy, including 
leukemia and lymphoma 
3046 (9.9) 3739 (9.4) 1.7 1531 (9.8) 1540 (9.8) 0.2 
 Metastatic solid tumor 614 (2.0) 765 (1.9) 0.5 325 (2.1) 312 (2.0) 0.6 
 AIDS/HIV 13 (0.0) 15 (0.0) 0.2 9 (0.1) 9 (0.1) 0.0 
Charlson comorbidity index 
category 
      
0 17224 (55.7) 21420 (53.6) 4.2 8529 (54.5) 8403 (53.7) 1.6 
1 4016 (13.0) 5223 (13.1) 0.2 2056 (13.1) 2097 (13.4) 0.8 
2 6507 (21.1) 9103 (22.8) 4.2 3366 (21.5) 3520 (22.5) 2.4 
 >3 3165 (10.2) 4204 (10.5) 0.9 1700 (10.9) 1631 (10.4) 1.4 
BMI category       
 <18.5 7069 (22.9) 10098 (25.3) 5.6 3783 (24.2) 3840 (24.5) 0.8 
 18.50-22.99 10982 (35.5) 13701 (34.3) 2.6 5446 (34.8) 5395 (34.5) 0.7 
 23.00-24.99 3567 (11.5) 4318 (10.8) 2.3 1700 (10.9) 1728 (11.0) 0.6 
 25.00-29.99 3603 (11.7) 4198 (10.5) 3.7 1727 (11.0) 1741 (11.1) 0.3 
 ≥30 974 (3.2) 1147 (2.9) 1.6 465 (3.0) 459 (2.9) 0.2 
 Missing 4717 (15.3) 6488 (16.2) 2.7 2530 (16.2) 2488 (15.9) 0.7 
 
Treatment year       
 2010 4355 (14.1) 7164 (17.9) 10.5 2507 (16.0) 2350 (15.0) 2.8 
 2011 10615 (34.3) 13855 (34.7) 0.7 5439 (34.8) 5419 (34.6) 0.3 
 2012 12930 (41.8) 15381 (38.5) 6.8 6272 (40.1) 6381 (40.8) 1.4 
 2013 3012 (9.7) 3550 (8.9) 3.0 1433 (9.2) 1501 (9.6) 1.5 
Academic medical center 7474 (24.2) 4742 (11.9) 32.4 2349 (15.0) 2401 (15.3) 0.9 
Transferred by ambulance 17247 (55.8) 16897 (42.3) 27.3 7427 (47.5) 7393 (47.2) 0.4 
Hospital volume of severe sepsis, 
mean (SD) 
98.4 (58.4) 83.9 (54.7) 25.7 87.6 (53.5) 90.0 (56.8) 4.3 
Hospital volume of severe sepsis, 
median (IQR) 
87 (59-128) 73 (46-107)  77 (51-113) 79 (51-116)  
Organ failure       
 Respiratory 13596 (44.0) 7335 (18.4) 57.6 4025 (25.7) 3960 (25.3) 1.0 
 Cardiovascular 20401 (66.0) 18225 (45.6) 41.9 8428 (53.8) 8279 (52.9) 1.9 
 Neurologic 663 (2.1) 2213 (5.5) 17.7 512 (3.3) 539 (3.4) 1.0 
 Hematologic 8597 (27.8) 10412 (26.1) 3.9 4223 (27.0) 4086 (26.1) 2.0 
 Hepatic 252 (0.8) 487 (1.2) 4.0 171 (1.1) 177 (1.1) 0.4 
 Renal 6580 (21.3) 9211 (23.1) 4.3 3117 (19.9) 3103 (19.8) 0.2 
Number of organ failure       
1 17604 (56.9) 33284 (83.3) 60.2 11883 (75.9) 12068 (77.1) 2.8 
2 8570 (27.7) 5539 (13.9) 34.7 2893 (18.5) 2794 (17.9) 1.6
 	
3 3630 (11.7) 987 (2.5) 36.7 699 (4.5) 668 (4.3) 1.0 
4 1085 (3.5) 140 (0.4) 23.1 170 (1.1) 121 (0.8) 3.3 
5 23 (0.1) 0 (0.0) 3.9 6 (0.0) 0 (0.0) 2.8 
ICU admission within 2 days 7562 (24.5) 2991 (7.5) 47.6 1745 (11.1) 1871 (12.0) 2.5 
Enteral nutrition within 2 days 2295 (7.4) 944 (2.4) 23.6 559 (3.6) 526 (3.4) 1.2 
Transfusion within 2 days       
 Platelet concentration 2143 (6.9) 844 (2.1) 23.4 567 (3.6) 481 (3.1) 3.1 
 Fresh frozen plasma 4308 (13.9) 898 (2.2) 43.9 802 (5.1) 635 (4.1) 5.1 
 Red cell concentration 5981 (19.3) 2472 (6.2) 40.2 1554 (9.9) 1412 (9.0) 3.1 
Mechanical ventilation within 2 
days 
13596 (44.0) 7335 (18.4) 57.6 4025 (25.7) 3960 (25.3) 1.0 
Vasopressor or inotrope within 2 
days 
18905 (61.2) 14186 (35.5) 53.1 7244 (46.3) 7068 (45.2) 2.3 
Renal replacement therapy within 
2 days 
3975 (12.9) 2656 (6.6) 21.0 1257 (8.0) 1246 (8.0) 0.3 
Abbreviations; SD, standard deviation; IQR, interquartile range; BMI, body mass index; ICU, intensive care unit. Numbers of patients and percentages 
are presented unless otherwise stated. 
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Table 1-4. Outcomes before and after propensity score matching. 
 
  Full cohort       Propensity score matched cohort 
 
Stress ulcer 
prophylaxis Control P  
Stress ulcer 
prophylaxis Control P 
Outcomes (n=30912) (n=39950)     (n=15651) (n=15651)   
Gastrointestinal bleeding within 30 days 134 (0.4) 226 (0.6) 0.014  73 (0.5) 89 (0.6) 0.208 
30-day mortality 5492 (17.8) 6305 (15.8) <0.001  2569 (16.4) 2645 (16.9) 0.249 
Hospital acquired pneumonia 1355 (4.4) 1256 (3.1) <0.001  606 (3.9) 523 (3.3) 0.012 
Clostridium difficile infection 390 (1.3) 535 (1.3) 0.367   215 (1.4) 204 (1.3) 0.588 
Numbers of patients and percentages are presented 
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Table 1-5. Results of subgroup analyses for gastrointestinal bleeding requiring endoscopic hemostasis. 
 
Subgroups Stress ulcer prophylaxis Control P P for interaction 
ICU admission within 2 days    0.908  
No 0.5% (82 / 13780) 0.6% (68 / 13906) 0.229   
Yes 0.3% (7 / 1871) 0.4% (5 / 1745) 0.870   
Mechanical ventilation within 2 days    0.718  
No 0.5% (73 / 11691) 0.6% (58 / 11626) 0.200   
Yes 0.4% (16 / 3960) 0.4% (15 / 4025) 0.822   
Vasopressor or inotropes within 2 days    0.166  
No 0.7% (59 / 8583) 0.7% (55 / 8407) 0.791   
Yes 0.2% (30 / 7068) 0.4% (18 / 7244) 0.069   
Renal replacement therapy within 2 days    0.742  
No 0.4% (75 / 14405) 0.5% (60 / 14394) 0.197   
Yes 1.0% (14 / 1246) 1.1% (13 / 1257) 0.829   
Enteral nutrition within 2 days    0.540  
No 0.5% (87 / 15125) 0.6% (70 / 15092) 0.178   
Yes 0.5% (2 / 526) 0.4% (3 / 559) 1.000   
Two or more organ failure    0.578  
No 0.5% (66 / 12068) 0.5% (56 / 11883) 0.411   
Yes 0.5% (23 / 3583) 0.6% (17 / 3768) 0.266   
 
Three or more organ failure    0.876  
No 0.5% (84 / 14862) 0.6% (68 / 14776) 0.206   
Yes 0.6% (5 / 789) 0.6% (5 / 875) 0.870   
Diabetes mellitus    0.142  
No 0.5% (63 / 13084) 0.5% (59 / 13095) 0.713   
Yes 0.5% (26 / 2567) 1.0% (14 / 2556) 0.059    
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Table 1-6. Results of subgroup analyses for 30-day mortality. 
 
Subgroups Stress ulcer prophylaxis Control P P for interaction 
ICU admission within 2 days    0.004  
No 16.5% (2278 / 13780) 16.5% (2295 / 13906) 0.951   
Yes 15.7% (367 / 1871) 19.6% (274 / 1745) 0.002   
Mechanical ventilation within 2 days   0.010  
No 15.0% (1730 / 11691) 14.8% (1744 / 11626) 0.663   
Yes 20.5% (915 / 3960) 23.1% (825 / 4025) 0.005   
Vasopressor or inotropes within 2 days   0.002  
No 15.4% (1261 / 8583) 14.7% (1293 / 8407) 0.210   
Yes 17.6% (1384 / 7068) 19.6% (1276 / 7244) 0.002   
Renal replacement therapy within 2 days   0.269  
No 15.6% (2342 / 14405) 16.3% (2249 / 14394) 0.142   
Yes 25.5% (303 / 1246) 24.3% (320 / 1257) 0.510   
Enteral nutrition within 2 days   0.415  
No 16.3% (2534 / 15125) 16.8% (2465 / 15092) 0.325   
Yes 18.6% (111 / 526) 21.1% (104 / 559) 0.302   
Two or more organ failure   0.041  
No 14.1% (1708 / 12068) 14.2% (1679 / 11883) 0.958   
Yes 23.6% (937 / 3583) 26.2% (890 / 3768) 0.012   
 
Three or more organ failure   0.069  
No 15.6% (2371 / 14862) 16.0% (2308 / 14776) 0.431   
Yes 29.8% (274 / 789) 34.7% (261 / 875) 0.033   
Diabetes mellitus    0.252  
No 16.9% (2243 / 13084) 17.1% (2207 / 13095) 0.533   
Yes 14.2% (402 / 2567) 15.7% (362 / 2556) 0.132    
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Table 1-7. Results of subgroup analyses for hospital acquired pneumonia. 
 
Subgroups Stress ulcer prophylaxis Control P P for interaction 
ICU admission within 2 days    0.324  
No 3.6% (442 / 13780) 3.2% (506 / 13906) 0.049   
Yes 5.7% (81 / 1871) 4.3% (100 / 1745) 0.053   
Mechanical ventilation within 2 days    0.334  
No 3.3% (352 / 11691) 3.0% (389 / 11626) 0.145   
Yes 5.4% (171 / 3960) 4.3% (217 / 4025) 0.026   
Vasopressor or inotropes within 2 days    0.673  
No 4.0% (304 / 8583) 3.5% (338 / 8407) 0.102   
Yes 3.7% (219 / 7068) 3.1% (268 / 7244) 0.047   
Renal replacement therapy within 2 days    0.535  
No 3.8% (473 / 14405) 3.3% (541 / 14394) 0.029   
Yes 5.2% (50 / 1246) 4.0% (65 / 1257) 0.166   
Enteral nutrition within 2 days    0.090  
No 3.7% (494 / 15125) 3.3% (555 / 15092) 0.051   
Yes 9.1% (29 / 526) 5.5% (51 / 559) 0.023   
Two or more organ failure    0.742  
No 3.5% (369 / 12068) 3.1% (414 / 11883) 0.064   
Yes 5.1% (154 / 3583) 4.3% (192 / 3768) 0.107   
 
Three or more organ failure    0.263  
No 3.7% (488 / 14862) 3.3% (550 / 14776) 0.040   
Yes 6.4% (35 / 789) 4.4% (56 / 875) 0.079   
Diabetes mellitus    0.312  
No 3.8% (419 / 13084) 3.2% (500 / 13095) 0.007   
Yes 4.1% (104 / 2567) 4.1% (106 / 2556) 0.888    
 
  
 
Table 1-8. Results of subgroup analyses for Clostridium Difficile infection. 
 
Subgroups Stress ulcer prophylaxis Control P P for interaction 
ICU admission within 2 days    0.354  
No 1.4% (171 / 13780) 1.2% (189 / 13906) 0.385   
Yes 1.5% (33 / 1871) 1.8% (26 / 1745) 0.516   
Mechanical ventilation within 2 days    0.163  
No 1.6% (167 / 11691) 1.4% (186 / 11626) 0.284   
Yes 0.7% (37 / 3960) 0.9% (29 / 4025) 0.291   
Vasopressor or inotropes within 2 days    0.353  
No 1.4% (107 / 8583) 1.2% (120 / 8407) 0.305   
Yes 1.3% (97 / 7068) 1.4% (95 / 7244) 0.751   
Renal replacement therapy within 2 days    0.982  
No 1.4% (186 / 14405) 1.3% (196 / 14394) 0.601   
Yes 1.5% (18 / 1246) 1.4% (19 / 1257) 0.890   
Enteral nutrition within 2 days    0.264  
No 1.4% (189 / 15125) 1.2% (204 / 15092) 0.433   
Yes 2.0% (15 / 526) 2.9% (11 / 559) 0.341   
Two or more organ failure    0.128  
No 1.5% (155 / 12068) 1.3% (174 / 11883) 0.232   
Yes 1.1% (49 / 3583) 1.4% (41 / 3768) 0.276   
 
Three or more organ failure    0.402  
No 1.4% (195 / 14862) 1.3% (208 / 14776) 0.477   
Yes 0.8% (9 / 789) 1.1% (7 / 875) 0.477   
Diabetes mellitus    0.930  
No 1.4% (170 / 13084) 1.3% (180 / 13095) 0.596   
Yes 1.4% (34 / 2567) 1.3% (35 / 2556) 0.889    
 
  
 	
Table 1-9. Results of subgroup analyses for comparison of patients who underwent H2 blocker and proton pump inhibitor. 
 
  H2 blocker Proton pump inhibitor P 
Outcomes 7636 7342   
Gastrointestinal bleeding within 30 days 30 (0.4) 40 (0.5) 0.173 
30-day mortality 1162 (15.2) 1313 (17.9) <0.001 
Hospital acquired pneumonia 284 (3.7) 286 (3.9) 0.573 
Clostridium difficile infection 95 (1.2) 112 (1.5) 0.140 
 
  
 

Table 1-10. Sensitivity analyses, excluding patients who received any heparin within 2 days of admission 
 
  Full cohort     Propensity score matched cohort 
 Stress ulcer prophylaxis Control P Stress ulcer prophylaxis Control P 
  30912 39950   15651 15651   
Gastrointestinal bleeding within 30 days 74 (0.4) 188 (0.5) 0.059 59 (0.4) 77 (0.6) 0.122 
30-day mortality 3126 (17.7) 5348 (15.5) <0.001 2207 (16.2) 2304 (16.9) 0.114 
Hospital acquired pneumonia 676 (3.8) 1045 (3.0) <0.001 484 (3.6) 418 (3.1) 0.025 
Clostridium difficile infection 250 (1.4) 472 (1.4) 0.618 200 (1.5) 184 (1.4) 0.411 
 
  
 
Table 1-11. Sensitivity analyses, defining gastrointestinal bleeding as patients who underwent endoscopic hemostasis and had 
gastrointestinal complication during hospitalization. 
 
  Full cohort     Propensity score matched cohort 
 
Stress ulcer 
prophylaxis Control P 
Stress ulcer 
prophylaxis Control P 
Outcome (n=30912) (n=39950)   (n=15651) (n=15651)   
Gastrointestinal bleeding within 30 days defined by 
ICD-10 codes and procedure 
77 (0.2) 145 (0.4) 0.007 42 (0.3) 55 (0.4) 0.186 
 
  
 
Table 1-12. Mortality increases as the number of failing organ systems increases. (P<0.001) 
 
Number of failing organ systems  Total patients Death within 30 days, n (%) 
1 50,888 7,044 (13.8) 
2 14,109 2,963 (21.0) 
3 4,617 1,303 (28.2) 
4 1,225 473 (38.6) 
5 23 14 (60.9) 
 
  
  
Figure 1-1. Flow chart of patient selection 
 
 
Figure 1-2 
  
 
Figure 1-3 
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Table 2-1. Demographics of mechanically ventilated children receiving propofol and midazolam before and after propensity score 
matching.  
 
  Full cohort     Propensity score matched cohort 
  Midazolam Propofol Standardized  
Difference 
Midazolam Propofol Standardized  
Difference Demographics N=7716 N=300 N=263 N=263 
Age, year, mean (SD) 1.9 (4.0) 15.1 (3.8) 341.1 14.8 (3.9) 14.8 (4.3) 0.8 
Male, n (%) 4406 (57.1) 183 (61.0) 7.9 161 (61.2) 163 (62) 1.6 
Weight, kg, mean (SD) 8.3 (15.7) 45.7 (20.5) 204.6 44.3 (19.2) 45.6 (57.5) 3.1 
Academic hospital, n (%) 3905 (50.6) 171 (57.0) 12.8 152 (57.8) 143 (54.4) 6.9 
Hospital volume, /year, mean (SD) 184 (151) 113 (103) 54.2 116 (106) 119 (104) 3.1 
Fiscal year             
 2010, n (%) 1684 (21.8) 78 (26.0) 9.8 64 (24.3) 66 (25.1) 1.8 
 2011, n (%) 2985 (38.7) 106 (35.3) 6.9 100 (38) 92 (35) 6.3 
 2012, n (%) 3047 (39.5) 116 (38.7) 1.7 99 (37.6) 105 (39.9) 4.7 
Comorbidity             
 Renal, n (%) 87 (1.1) 7 (2.3) 9.3 7 (2.7) 5 (1.9) 5.1 
 Liver, n (%) 103 (1.3) 10 (3.3) 13.3 10 (3.8) 7 (2.7) 6.5 
 Malignancy, n (%) 123 (1.6) 17 (5.7) 21.9 16 (6.1) 10 (3.8) 10.5 
Emergency admission, n (%) 3792 (49.1) 203 (67.7) 38.3 174 (66.2) 178 (67.7) 3.2 
ICU admission, n (%) 3240 (42.0) 135 (45.0) 6.1 120 (45.6) 113 (43) 5.4 
 
JCS digit             
 0, n (%) 5966 (77.3) 112 (37.3) 88.4 104 (39.5) 102 (38.8) 1.6 
 1-digit, n (%) 473 (6.1) 29 (9.7) 13.1 28 (10.6) 34 (12.9) 7.1 
 2-digit, n (%) 338 (4.4) 37 (12.3) 29.0 28 (10.6) 25 (9.5) 3.8 
 3-digit, n (%) 939 (12.2) 122 (40.7) 68.3 103 (39.2) 102 (38.8) 0.8 
Catecholamine use, n (%) 4111 (53.3) 99 (33.0) 41.8 88 (33.5) 100 (38) 9.5 
Renal replacement therapy, n (%) 405 (5.2) 20 (6.7) 6.0 19 (7.2) 22 (8.4) 4.3 
Transfusion, n (%) 2653 (34.4) 120 (40.0) 11.6 100 (38) 95 (36.1) 3.9 
Extracorporeal membrane oxygenation, n (%) 1178 (15.3) 20 (6.7) 27.8 20 (7.6) 19 (7.2) 1.5 
Type of patients             
 Surgical, n (%) 724 (9.4) 47 (15.7) 19.1 36 (13.7) 30 (11.4) 6.9 
 Medical, n (%) 6992 (90.6) 253 (84.3) 19.1 227 (86.3) 233 (88.6) 6.9 
 
SD = standard deviation 
 
 
Table 2-2. Crude and propensity score matched risk differences of 30-day mortality for prolonged propofol infusion in mechanically 
ventilated children 
 
  Full cohort     Propensity score matched cohort   
  Midazolam Propofol 
Absolute risk 
difference P Midazolam Propofol 
Absolute risk 
difference P 
n 7716 300 
 (95% confidence 
interval)   263 263 
 (95% confidence 
interval)   
30-day 
mortality 371 (4.8) 17 (5.7) 0.01 (-0.02, 0.04) 0.497 17 (6.5) 24 (9.1) 0.03 (-0.02, 0.07) 0.255 
 
 
 
Figure 2-1: Cumulative incidence of weaning from mechanical ventilation in propensity 
matched cohorts. 
 
The prolonged propofol infusion group (broken line) shows a higher rate of weaning from 
mechanical ventilation compared with the midazolam group (solid line). 
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Table 3-1. Patient characteristics before and after propensity matching. 
 
 Before propensity score matching After propensity score matching 
  Non-carperitide Carperitide Standardized  
Difference 
(%) 
Non-carperitide Carperitide Standardized  
Difference 
(%) 
n 44846 2186 2159 2159 
Age (year), mean (standard deviation) 68.5 (12.1) 68.6 (11.8) 1.4 67.2 (12.8) 68.6 (11.8) 11.0 
Age (year), median (interquartile range) 71 (63-77) 71 (63-77)  70 (62-76) 71 (63-77)  
Female gender 18602 (41.5) 735 (33.6) 16.3 733 (34.0) 731 (33.9) 0.2 
Teaching Hospital 17148 (38.2) 1008 (46.1) 16.0 1005 (46.5) 983 (45.5) 2.0 
Treatment year       
 2010 6424 (14.3) 304 (13.9) 1.2 297 (13.8) 300 (13.9) 0.4 
 2011 15561 (34.7) 947 (43.3) 17.7 801 (37.1) 925 (42.8) 11.7 
 2012 18954 (42.3) 795 (36.4) 12.1 889 (41.2) 794 (36.8) 9.0 
 2013 3907 (8.7) 140 (6.4) 8.7 172 (8.0) 140 (6.5) 5.7 
Hospital volume       
 <= 59 14940 (33.3) 531 (24.3) 20.0 534 (24.7) 531 (24.6) 0.3 
 60-113 14950 (33.3) 803 (36.7) 7.1 795 (36.8) 794 (36.8) 0.1 
 >=114 14956 (33.3) 852 (39.0) 11.7 830 (38.4) 834 (38.6) 0.4 
Emergency admission 8090 (18.0) 483 (22.1) 10.1 460 (21.3) 478 (22.1) 2.0 
Comorbidities       
  
 Myocardial infarction 3593 (8.0) 81 (3.7) 18.4 68 (3.1) 81 (3.8) 3.3 
 Congestive heart failure 18987 (42.3) 600 (27.4) 31.6 545 (25.2) 588 (27.2) 4.5 
 Peripheral vascular disease 5780 (12.9) 1729 (79.1) 177.7 1751 (81.1) 1702 (78.8) 5.7 
 Cerebrovascular disease 3550 (7.9) 202 (9.2) 4.7 197 (9.1) 199 (9.2) 0.3 
 Chronic pulmonary disease 1552 (3.5) 110 (5.0) 7.8 106 (4.9) 108 (5.0) 0.4 
 Chronic renal disease 1501 (3.3) 82 (3.8) 2.2 61 (2.8) 79 (3.7) 4.7 
 Diabetes mellitus 11200 (25.0) 302 (13.8) 28.5 315 (14.6) 299 (13.8) 2.1 
 Liver disease 1417 (3.2) 64 (2.9) 1.4 69 (3.2) 64 (3.0) 1.3 
Type of surgery       
 Thoracic aortic aneurism 4372 (9.7) 1942 (88.8) 258.5 1971 (91.3) 1915 (88.7) 8.7 
 Coronary artery bypass graft 14575 (32.5) 409 (18.7) 32.0 385 (17.8) 405 (18.8) 2.4 
 Valve surgery 32060 (71.5) 190 (8.7) 166.9 123 (5.7) 190 (8.8) 12.0 
Cardio pulmonary bypass time category       
 <= 131 12205 (27.2) 97 (4.4) 65.7 101 (4.7) 97 (4.5) 0.9 
 132-175 11782 (26.3) 308 (14.1) 30.7 354 (16.4) 308 (14.3) 5.9 
 176-236 10817 (24.1) 678 (31.0) 15.5 676 (31.3) 674 (31.2) 0.2 
 >=237 10042 (22.4) 1103 (50.5) 61.0 1028 (47.6) 1080 (50.0) 4.8 
Treatment on the day of surgery       
 Dopamine 35487 (79.1) 1768 (80.9) 4.4 1690 (78.3) 1708 (79.1) 2.0 
 Dobutamine 26851 (59.9) 1333 (61.0) 2.3 1233 (57.1) 1261 (58.4) 2.6 
 Norepinephrine 30703 (68.5) 1633 (74.7) 13.9 1483 (68.7) 1561 (72.3) 7.9 
 
 Red blood cell transfusion 31823 (71.0) 1893 (86.6) 39 1789 (82.9) 1826 (84.6) 4.6 
Dose of carperitide on the day of surgery       
 Low-dose  478 (21.9)   470 (21.8)  
 High-dose   1708 (78.1)     1689 (78.2)   
Each value is presented with a percentage otherwise stated. 
 
  
  
Table 3-2. Outcomes of propensity score matching analysis 
 
  Crude     All cohort     
 Non-carperitide Carperitide   Non-carperitide Carperitide   
  44846 2186 P 2159 2159 P 
RRT by day 21 2183 (4.9) 201 (9.2) <0.001 119 (5.5) 195 (9.0) <0.001 
Death 1432 (3.2) 128 (5.9) <0.001 125 (5.8) 125 (5.8) 1.000 
 
RRT, renal replacement therapy. 
 
 
  
   
Table 3-3. Results of logistic regression model fitted with generalized estimating 
equation 
 
  RRT within 21 days In-hospital mortality 
  OR (95% CI) P OR (95% CI) P 
Age 1.02 (1.01-1.02) <0.001 1.04 (1.04-1.05) <0.001 
Female 0.94 (0.86-1.02) 0.133 1.06 (0.96-1.17) 0.259 
Teaching hospital 1.23 (0.99-1.53) 0.062 0.97 (0.81-1.17) 0.774 
Treatment year     
 2010 1.00 (-)  1.00 (-)  
 2011 0.99 (0.87-1.14) 0.929 1.04 (0.88-1.23) 0.657 
 2012 1.08 (0.94-1.24) 0.272 1.10 (0.94-1.30) 0.243 
 2013 1.01 (0.81-1.24) 0.964 1.00 (0.79-1.26) 0.963 
Hospital volume category     
 Low 1.00 (-)  1.00 (-)  
 Intermediate 1.00 (0.79-1.27) 0.993 0.82 (0.67-1.00) 0.044 
 High 1.35 (1.05-1.74) 0.020 0.75 (0.60-0.95) 0.015 
Emergency admission 2.14 (1.92-2.39) <0.001 2.43 (2.15-2.73) <0.001 
Comorbidities     
 Myocardial infarction 1.24 (1.08-1.44) 0.003 1.24 (1.04-1.49) 0.018 
 Congestive heart failure 1.11 (1.01-1.23) 0.031 1.04 (0.92-1.16) 0.562 
 Peripheral vascular disease 1.11 (0.97-1.26) 0.130 1.28 (1.06-1.54) 0.009 
 Cerebrovascular disease 0.88 (0.75-1.03) 0.109 1.15 (0.96-1.37) 0.131 
 Chronic pulmonary disease 1.00 (0.81-1.24) 0.998 1.34 (1.05-1.71) 0.020 
 Chronic renal disease 13.1 (11.1-15.5) <0.001 2.41 (1.98-2.94) <0.001 
 Diabetes mellitus 1.22 (1.11-1.36) <0.001 0.86 (0.75-0.98) 0.026 
 Liver disease 1.43 (1.14-1.78) 0.002 1.80 (1.42-2.28) <0.001 
Type of surgery     
 Thoracic aortic aneurysm 1.17 (0.96-1.44) 0.125 1.28 (1.00-1.64) 0.050 
 Coronary artery bypass graft 1.28 (1.15-1.43) <0.001 1.07 (0.93-1.23) 0.370 
 Valve surgery 1.42 (1.25-1.61) <0.001 1.30 (1.10-1.54) 0.002 
  
Cardiopulmonary bypass time 
category 
    
 <= 131 1.00 (-)  1.00 (-)  
 132-175 1.09 (0.94-1.26) 0.282 1.17 (0.96-1.42) 0.113 
 176-236 1.57 (1.36-1.82) <0.001 1.95 (1.60-2.38) <0.001 
 >=237 3.24 (2.79-3.76) <0.001 4.69 (3.86-5.71) <0.001 
 Dopamine 0.79 (0.68-0.92) 0.002 0.82 (0.70-0.95) 0.010 
 Dobutamine 1.11 (0.99-1.25) 0.074 0.98 (0.85-1.13) 0.744 
 Norepinephrine 1.43 (1.27-1.61) <0.001 1.29 (1.13-1.48) <0.001 
 Red blood cell transfusion 1.36 (1.20-1.53) <0.001 1.11 (0.97-1.28) 0.133 
Carperitide use 1.43 (1.17-1.76) 0.001 1.04 (0.82-1.32) 0.736 
 
RRT, renal replacement therapy; OR, odds ratio; CI, confidence interval. 
 
 
  
  
Table 3-4. Odds ratio for outcomes according to the dose of carperitide 
 
  RRT by day21 Death   
  OR (95% CI) P OR (95% CI) P 
Non-carperitide 1.00 (-) - 1.00 (-) - 
Low-dose 0.96 (0.61-1.50) 0.849 0.74 (0.45-1.21) 0.231 
High-dose 1.56 (1.26-1.93) <0.001 1.13 (0.88-1.44) 0.336 
 
RRT, renal replacement therapy; OR, odds ratio; CI, confidence interval. 
 
 
  
  
Table 3-5. Propensity score matching analysis according to the dose of carperitide 
 
  Low dose cohort   High dose cohort   
 Non-carperitide Low dose carperitide Non-carperitide High dose carperitide 
  477 477 P 1692 1692 P 
RRT by day 21 27 (5.7) 28 (5.9) 0.890 99 (5.9) 166 (9.8) <0.001 
Death 24 (5.0) 20 (4.2) 0.537 85 (5.0) 102 (6.0) 0.201 
 
RRT, renal replacement therapy. 
 
 
  
 
Figure 3-1: Flow chart of study patients 
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Table 4-1 Comparison of parameters for excluded and included patients 
  Excluded Included Total P 
n 280826 334238 615064  
Age (years), median (IQR) 70 (60-78) 70 (60-78) 70 (60-78) <0.001 
Age (years), mean (Standard Deviation) 67.4 (14.7) 67.7 (14.2) 67.6 (14.5) <0.001 
Male % 60.2 60.9 60.6 <0.001 
Surgical % 51.8 57.6 55.0 <0.001 
Academic % 24.8 26.9 25.9 <0.001 
Malignancy % 28.5 32.1 30.5 <0.001 
Sepsis % 4.9 4.7 4.8 <0.001 
Pneumonia % 6.2 5.9 6.0 <0.001 
Chronic Obstructive Pulmonary Disease % 4.9 6.1 5.6 <0.001 
Pulmonary embolism % 0.8 0.9 0.9 <0.001 
Acute myocardial infarction % 8.6 8.0 8.3 <0.001 
Stroke % 12.1 10.9 11.5 <0.001 
Japan Coma Scale    <0.001 
 0 (alert) % 82.5 85.1 83.9  
 1-digit (awake without any stimuli) % 7.5 8.0 7.8  
 2-digit (aroused by some stimuli) % 3.5 3.0 3.2  
 3-digit (coma) % 6.4 3.9 5.0  
Procedures started by the next day of ICU admission    
Mechanical ventilation % 25.5 23.3 24.3 <0.001 
Transfusion (fresh frozen plasma / platelet concentration) % 5.8 6.7 6.3 <0.001 
Plasma exchange % 0.2 0.1 0.2 <0.001 
Catecholamine % 38.1 36.4 37.2 <0.001 
Renal replacement therapy % 5.5 5.1 5.3 <0.001 
Intraaortic balloon pump % 3.8 3.9 3.9 0.623 
Extracorporeal membrane oxygenation % 0.6 0.4 0.5 <0.001 
In-hospital outcomes     
Intensive Care Unit death % 6.4 3.5 4.8 <0.001 
Hospital death % 12.0 8.4 10.0 <0.001 
Intensive Care Unit Length-of-Stay (days) median (IQR) 2 (1-4) 2 (1-4) 2 (1-4) <0.001 
Hospital Length-of-Stay (days) median (IQR) 23 (14-38) 21 (14-36) 22 (14-37) <0.001 
IQR, interquartile range.
 
Table 4-2 Baseline characteristics 
 Non-ventilated group         Mechanically ventilated group      P 
 BMI category     BMI category      
 -18.5 18.5-22.9 23.0-24.9 25.0-29.9 30- All -18.5 18.5-22.9 23.0-24.9 25.0-29.9 30- All  
N 32947 111494 49988 51443 10432 256304 12311 33581 14000 14635 3407 77934  
Age (years) median (Inter-Quartile Range) 75(66-82) 73(64-80) 72(64-78) 70(61-77) 63(49-74) 72(63-79) 74(63-81) 71(62-79) 71(62-77) 69(60-76) 63(50-73) 71(62-78) <0.001 
Age (years) mean (Standard Deviation) 70.5(16.3) 68.1(14.6) 67.4(12.9) 65.8(13.0) 60.0(15.1) 67.5(14.4) 70.6(15.3) 69.1(13.5) 68.6(12.3) 67.1(12.7) 61.3(15.0) 68.5(13.7) <0.001 
Male % 46.9  58.3  67.9  66.7  54.9  60.3  52.4  62.4  69.7  67.4  57.1  62.8  <0.001 
Surgical % 52.0  58.0  58.0  56.8  51.4  56.7  49.6  61.4  64.9  65.3  56.9  60.7  <0.001 
Academic % 23.3 25.0 25.0 24.4 24.9 24.6 31.0 34.7 35.7 34.4 33.5 34.2 <0.001 
ICU Volume (Inter-Quartile Range) 
1352 
(931-2129) 
1381 
(970-2108) 
1407 
(970-2129) 
1407 
(988-2211) 
1407 
(1016-2211) 
1388 
(970-2129) 
1386 
(960-2029) 
1458 
(1013-2215) 
1458 
(1018-2211) 
1458 
(1013-2211) 
1458 
(1002-2227) 
1448 
(1012-
2211) 
<0.001 
Malignancy % 36.3  37.2  35.3  32.7  26.3  35.4  25.7 22.7 20.0 17.4 15.3 21.4 <0.001 
Sepsis % 5.2  3.2  2.7  2.6  3.2  3.2  13.3  9.4  8.2  8.1  10.4  9.6  <0.001 
Pneumonia % 8.0  4.3  3.3  3.0  3.3  4.3  16.6  10.8  9.2  8.6  11.2  11.0  <0.001 
Chronic obstructive pulmonary disease % 7.9  5.7  5.2  5.3  5.8  5.8  10.2  6.4  5.9  6.2  7.7  6.9  <0.001 
Pulmonary Embolism % 0.7  0.8  0.9  1.2  1.7  0.9  0.8  0.8  1.1  1.0  2.0  0.9  0.743 
Acute Myocardial Infarction % 4.9  7.5  10.2  11.1  11.3  8.6  4.1  5.7  7.1  7.0  6.5  6.0  <0.001 
Stroke % 11.2  11.1  10.7  10.6  11.3  10.9  9.3  11.3  11.3  11.5  10.7  11.0  0.508 
Japan Coma Score at admission             
Japan Coma Scale 0 (alert) % 79.7  86.5  89.3  89.9  88.6  87.0  72.5  79.1  81.8  81.8  79.1  79.0  <0.001 
Japan Coma Scale 1-digit (awake without any stimuli) % 12.3  8.6  7.0  6.6  7.1  8.3  9.6  7.3  6.3  6.2  7.1  7.3  <0.001 
Japan Coma Scale 2-digit (aroused by some stimuli) % 4.4  2.8  2.3  2.1  2.5  2.8  4.8  3.7  3.0  3.3  3.8  3.7  <0.001 
Japan Coma Scale 3-digit (coma) % 3.6  2.1  1.5  1.4  1.7  2.0  13.2  9.9  8.8  8.7  10.0  10.0  <0.001 
  
 
 
 
 
 
 
 
 
 
P values represent the probability of difference between non-ventilated and ventilated patients. BMI, body mass index; ICU, intensive care unit.  
  
Procedure 24hour within ICU admission           
Central catheter % 8.7 7.0 6.7 6.7 7.3 7.1 28.0 24.2 22.3 22.8 25.2 24.2 0.001 
Transfusion (fresh frozen plasma / platelet concentration ) % 2.3  2.4  2.2  2.1  1.9  2.3  17.1  21.4  23.0  22.6  19.4  21.1  <0.001 
Plasma exchange % 0.1  0.1  0.1  0.1  0.1  0.1  0.2  0.3  0.2  0.2  0.4  0.2  <0.001 
Catecholamine % 26.8  26.5  26.8  26.5  23.8  26.5  66.3  69.0  71.4  70.9  65.0  69.2  <0.001 
Renal replacement therapy % 4.4  3.5  2.8  2.7  3.3  3.3  11.6  11.6  10.4  10.5  12.2  11.2  <0.001 
Intraaortic balloon pump % 1.1  1.7  2.3  2.4  2.2  1.9  5.0  9.6  13.0  13.4  12.2  10.3  <0.001 
Extracorporeal membrane oxygenation % 0.1  0.1  0.1  0.1  0.1  0.1  0.7  1.4  1.8  1.9  2.1  1.5  <0.001 
 
 
Table 4-3 In-hospital outcomes 
  
  
n 
  
Non-ventilated group         Mechanically ventilated group      P 
BMI category      BMI category       
-18.5 18.5-22.9 23.0-24.9 25.0-29.9 30- All -18.5 18.5-22.9 23.0-24.9 25.0-29.9 30- All  
32947 111494 49988 51443 10432 256304 12311 33581 14000 14635 3407 77934  
ICU Length of Stay, (days) median (IQR) 1(1-3) 1(1-3) 1(1-3) 1(1-3) 1(1-3) 1(1-3) 4(2-9) 4(2-8) 4(2-7) 4(2-8) 5(2-10) 4(2-8) <0.001 
Hospital Length of Stay, (days) median (IQR) 23(14-40) 20(13-33) 18(12-30) 18(12-29) 18(12-30) 19(13-32) 37(22-64) 31(21-52) 29(20-48) 28(20-47) 30(20-50) 
31(20-
52) 
<0.001 
ICU mortality % 3.2  1.6  1.3  1.2  1.4  1.7  13.2  9.5  8.5  8.1  9.1  9.7  <0.001 
Hospital mortality % 10.4  5.0  3.6  3.3  3.6  5.0  28.8  19.3  16.6  15.4  17.0  19.5  <0.001 
P values represent the probability of difference between non-ventilated and ventilated patients. IQR interquartile range; ICU, intensive care unit; BMI, body mass index. 
 
 	

Table 4-4 Restricted cubic spline logistic regression analyses of in-hospital mortality in 
groups with and without ventilation 
  Non-ventilated group   
Mechanically 
ventilated group 
  
  
Odds 
ratio 
95% 
confidence 
interval 
P 
Odds 
ratio 
95% 
confidence 
interval 
P 
Academic hospital 0.71 (0.62-0.81) <0.001 0.94 (0.84-1.04) 0.217 
Hospital volume 0.93 (0.87-0.99) 0.016 0.91 (0.86-0.95) <0.001 
Age by 10 years 1.26 (1.23-1.28) <0.001 1.42 (1.38-1.46) <0.001 
Sex 0.94 (0.89-0.98) 0.004 0.82 (0.79-0.86) <0.001 
Surgical 0.17 (0.16-0.19) <0.001 0.25 (0.23-0.28) <0.001 
Malignancy 1.95 (1.80-2.11) <0.001 2.30 (2.13-2.47) <0.001 
Sepsis 3.01 (2.77-3.28) <0.001 5.29 (4.86-5.75) <0.001 
Pneumonia 1.27 (1.18-1.38) <0.001 2.84 (2.65-3.05) 0.383 
Chronic obstructive 
pulmonary disease 
0.74 (0.68-0.81) <0.001 0.96 (0.88-1.05) <0.001 
Pulmonary embolism 1.43 (1.16-1.76) <0.001 1.59 (1.32-1.91) <0.001 
Acute myocardial 
infarction 
0.93 (0.84-1.02) 0.107 0.87 (0.80-0.95) 0.003 
Stroke 2.12 (1.93-2.32) <0.001 1.48 (1.34-1.62) <0.001 
Japan Coma Scale 1-digit 1.19 (1.08-1.31) <0.001 1.53 (1.42-1.66) <0.001 
Japan Coma Scale 2-digit 1.32 (1.17-1.47) <0.001 2.05 (1.85-2.27) <0.001 
Japan Coma Scale 3-digit 3.12 (2.81-3.46) <0.001 5.66 (5.01-6.40) <0.001 
Transfusion (fresh frozen 
plasma / platelet 
concentration) 
1.42 (1.30-1.56) <0.001 2.69 (2.40-3.01) <0.001 
Plasma exchange 3.18 (2.18-4.63) <0.001 6.54 (4.42-9.69) <0.001 
Catecholamine 2.07 (1.93-2.22) <0.001 1.72 (1.62-1.82) <0.001 
Renal replacement therapy 2.98 (2.78-3.19) <0.001 3.15 (2.88-3.45) <0.001 
Intraaortic balloon pump 0.78 (0.71-0.87) <0.001 1.45 (1.26-1.67) <0.001 
 	
Extracorporeal membrane 
oxygenation 
4.33 (3.53-5.31) <0.001 13.98 
(9.30-
21.02) 
<0.001 
Overall association 3 d.f. χ2=245.7 <0.001 3 d.f. χ2=645.6 <0.001 
Non linear association 2 d.f. χ2=244.6 <0.001 2 d.f. χ2=333.0 <0.001 
 
d.f., degrees of freedom. 
 
 
 

Figure 4-1. Adjusted dose-response relationship between body mass index (BMI) (kg/m2) 
and in-hospital mortality in the non-ventilated group 
 
The dose-response relationship is presented using a restricted cubic spline curve with 
three knots (BMI 18.5, 23.0, 25.0 and 30.0 kg/m2). Estimate with a 95% confidence 
interval with reference to a BMI of 23 kg/m2 are shown.  
 
  
 
 
Figure 4-2.  Adjusted dose-response relationship between body mass index (BMI) 
(kg/m2) and in-hospital mortality in the mechanically ventilated group 
 
The dose-response relationship is presented using a restricted cubic spline curve with 
three knots (BMI 18.5, 23.0, 25.0 and 30.0 kg/m2). Estimate with a 95% confidence 
interval with reference to a BMI of 23 kg/m2 are shown. 
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